Healing of periodontal defects and calcitonin gene related peptide expression following inferior alveolar nerve transection in rats.
The roles of nerve and neuropeptides in the process of bone formation and remolding have been studied previously. However, the effects of nervous system and neuropeptide on periodontal alveolar bone formation remained unknown. The aim of this study was to assess the effect of innervation on regeneration of alveolar bone and expression levels of calcitonin gene related peptide (CGRP) in periodontal tissues of rats, so as to have a better understanding of the effect of nerve and its related neuropeptide on periodontal tissue regeneration. Rats received transection of the left inferior alveolar nerve and a surgery to produce bilateral periodontal defect, then the alveolar tissue was obtained from animals of each group at week 1, 2, 4, 6 and 8 weeks after operation, respectively. Hematoxylin and eosin staining, and Masson staining were performed to evaluate the ability to restore and repair periodontal tissues at 4, 6 and 8 after surgery. Then new bone formation area and mineralized area were quantified using imagepro-plus6.0 software after pictures were taken under the microscope and SPSS17.0 was used for statistical analysis. Immunohistochemical staining was applied to investigate the expression of CGRP at 1, 2, 4, 6 and 8 weeks. Rats received transection of the left inferior alveolar nerve surgery and were then sacrificed at day 1, 3, 7, 14, 21, 28 after the operation. The change of CGRP expression in periodontal tissue was detected using immunohistochemical methods. The results showed that the volume of new bone formation was not significantly difference between the experimental and control groups, but the mineralized new bone area between the two groups was statistically significant. The level of CGRP expression was lower than normal at week 1, and then it began to rise in the next stage. The plateau, at higher than normal level, was reached at 6 weeks post-surgery. Results of transection of the left inferior alveolar nerve demonstrated the expression of CGRP was decreased in early stage; it reached the lowest level at day 7. Then the expression level began to increase until it returned to normal level at day 28. The results of this study suggest that nerve and its related neuropeptide CGRP are the important factors that can affect the quality of regenerated alveolar bone by reducing bone density during the mineralization process.